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BiodiversityAbstract In the present study, the catch of beach seine operating in the Eastern Harbor of
Alexandria (Egypt) during the ﬁshing season of 2009 was investigated. Fishing is allowed all year
except for some weeks in the winter. Catch efﬁciency was estimated to be 37.94 kg/haul and catch
rate was 25.29 kg/h. The catch was classiﬁed into economic (60.24%) and non-economic (39.76%)
species. The total number of species caught in the Eastern Harbor was 46 species (31 economic, 15
non-economic) belonging to 31 families (16 economic, 15 non-economic). The economic category of
species was dominated by the immigrant sardine species Herklotsichthys punctatus while the non-
economic category was dominated by Engraulis encrasicolus. Eight species were lessepsian. In terms
of abundance, seven species were recorded during four seasons, seven species occurred in three sea-
sons; ten species were found in two seasons while the rest occurred in one season only. Species com-
positions, size composition, the length-weight relationships as well as age composition for some
dominant species were investigated. Fishing in sheltered places or nursery grounds with small
meshed nets (0.5 cm) causes drastic danger to the ﬁsh populations of the Eastern Harbor.
ª 2014 Production and hosting by Elsevier B.V. on behalf of National Institute of Oceanography and
Fisheries.Introduction
Beach seine is widely used along the Egyptian Mediterranean
coast in front of the Nile Delta, where the nursery grounds
of most ﬁshes occur (Faltas and Akel, 2003). The beach seinecauses a considerable increase in the landing of unwanted
species and catches large quantities of juveniles (small sizes
of economic species) which are considered as contributors to
the future stocks (Faltas and Akel, 2003).
The chemistry and hydrography of the Eastern Harbor
were studied. Shriadah and Emara (1991) found that the
concentrations of copper and chromium were correlated with
oxidizable organic matter, suggesting that complexation may
play an important role in the distribution of these elements.
According to Said and Maiyza (1987), the highest values of
water temperature were observed at the surface and bottom
during the summer time. On the other hand, the maximum
salinity values were observed near El-Boughaz and the effect
of the polluted domestic sewage was clear on the surface salin-
ity during the spring and summer months. A decrease in the
80 E.H.Kh. Akel, A.E. Philipsoxygen content was observed in May, July and September in
both surface and bottom waters. The results of Maiyza and
Said (1988), revealed the bad effect of the domestic sewage
on the oxygen content of the Eastern Harbor which reached
the oxygen depletion state due to the organic activities on
the heavy domestic sewage materials that accumulated on
the sediments.
Zaghloul (1988) found two layers: a dilute surface layer
characterized by lower salinity, low dissolved oxygen, high dis-
solved phosphate and silicate, high speciﬁc alkalinity, low sechi
disk transparency and a dense phytoplankton standing crop.
The second layer was at the bottom which was characterized
by a higher density, higher salinity, lower dissolved oxygen,
lower dissolved silicate, lower speciﬁc alkalinity and lower
phytoplankton standing crop. El Komi (1991) found that the
intensity of fouling on exposed test panels for long duration
is considerably more than the total fouling developed on
exposed panels for a short term, successively during the same
period. Abdalla et al. (1995) found that the harbor was charac-
terized by a high nutrient load particularly phosphate, nitrate
and ammonia. Its oxygen content shows wide variations
between surface and near bottom. The harbor sustained a high
density of phytoplankton and community characterized by the
dominance of eutrophication tolerant algal species.
The aim of the present work is to study the beach seine ﬁsh-
ery, (statistics, species and size composition, length–weight
relationships and age composition), in terms of biodiversity
and catch efﬁciency to assess and provide management sugges-
tions. This will help in covering the lack of information about
the ﬁshery of the beach seine in the Eastern Harbor since 1987.Figure 1 Eastern Harbor, AlexaMaterials and methods
Study area
The Eastern Harbor is a semi-enclosed protected embayment
covering an area of about 2.8 km2, occupying the central part
of Alexandria coast (Said and Maiyza, 1987). The southern
border of the harbor has been reinforced by concrete blocks,
while its northern part is protected by an artiﬁcial wave
breaking.
It is bordered to the east by a land projection (El-Silsila).
The harbor is connected to the Mediterranean Sea through
El-Boughaz and El-Silsila openings. In most places, the harbor
is shallow, with an average depth of about 5 m. The deepest
part (12 m) lies near El-Boughaz inlet. The bottom slopes
down gradually toward El-Boughaz opening and the center
of the harbor (El–Geziry et al., 2007) (Fig. 1).
Fishing operation
The net in use was about 200 m long. There are two wings
about 90 m long for each one with 7.5 cm mesh size. The wing
was followed by a narrower part with a 2.5 cm mesh size and
length of about 10 m. The cod end is with a mesh size 0.5 cm
and length of about 10 m. There is an additional rope for each
wing to help in pulling the net to the shore.
Two men on a small boat, release the net to the water in a
semi-circle shape. Two teams pull both sides of the net to the
shore. Two men jump into the water to close the front side ofndria. (Source: Google earth).
Table 1 Species composition of the beach seine catch from the Eastern Harbor, Alexandria, 2009.
Economic species Non-economic species
Family species Family species
Clupeidae: Atherinidae:
H. punctatus (Ru¨ppell, 1837)* A. boyeri (Risso, 1810)
S. pilchardus (Walbaum, 1792) Engraulidae:
S. aurita (Valenc., 1847) E. encrasicolus (Linnaeus, 1758)
S. maderensis (Lowe, 1838) Teraponidae:
Sparidae: T. puta (Cuvier, 1929)*
B. boops (Linnaeus, 1758) Gobiidae:
D. sargus (Linnaeus, 1758) G. niger (Linnaeus, 1758)
D. vulgaris (Geoﬀroy St.-Hilaire, 1817) Callionymidae:
S. auratus (Linnaeus, 1758) C. ﬁlamentosus (Valenc., 1837)*
D. annularis (Linnaeus, 1758) Hemiramphidae:
P. pagrus (Linnaeus, 1758) H. picarti (Valenc., 1847)
L. mormyrus (Linnaeus, 1758) Triglidae:
D. cervinus (Lowe, 1838) L. cavillone (Gu¨nther, 1860)
Oblada melanura (Linnaeus, 1758) Apogonidae:
Mugilidae: A. taeniatus *(Cuvier,1928)
M. cephalus (Linnaeus, 1758) Tetraodontidae:
Liza aurata (Risso, 1810) L. sceleratus (Gmelin, 1788)*
Carangidae: Lobotidae:
A. djedaba (Forsskal, 1975)* L. surinamensis (Bloch, 1970)
S. dumerili (Risso, 1810) Belonidae:
T. ovatus (Linnaeus, 1758) Belone belone (Linnaeus, 1761)
Soleidae: S. aegyptiaca (Chabanaud, 1927) Syngnathidae:
Siganidae: S. rivulatus (Forsskal, 1775)* Syngnathus acus (Linnaeus, 1758)
Scombridae: Portunidae:
Scomber japonicu (Houttuyn, 1782) L. vernalis (Risso, 1816)
S. tritor (Cuvier, 1832) Penaeidae:
Moronidae: D. labrax (Linnaeus, 1758) P. elegans (Rathke, 1837)
Sphyraenidae: Jelly ﬁsh:
S. sphyraena (Linnaeus, 1758)
Mullidae:
M. surmuletus (Linnaeus, 1758)
Triglidae: Trigla lyra (Linnaeus, 1758)
Pomatomidae:
P. saltatrix (Linnaeus, 1766)
Haemulidae:
Plectorhinchus mediterraneus (Guichenot, 1850)
Scianidae:
Umbrina cirrosa (Linnaeus, 1758)
Portunidae:
P. segnis (Linnaeus, 1758)*
Penaeidae:
M. stebbingi (Nobili,1904)*
* Lessepsian species.
Fisheries and biodiversity of the beach seine catch 81the seine near the coast to prevent the escaping of ﬁsh from the
net. The duration of the ﬁshing operation is about 90 min
(Fig. 6).
After the bag was opened on the beach and before any sort-
ing, a random sample (2–3 kg) was taken from the catch. Sam-
pling was carried out once a month during 2009. The samples
were taken fresh to the lab; identiﬁed to species; sorted using
the key of Whitehead et al. (1986). Total lengths of each ﬁsh
were measured in centimeters and their corresponding weights
were recorded in grams. The analyzed samples were pooled
seasonally to give a better view of the catch. The length weight
relationship was computed according to the parabola given by
Le Cren (1951):W ¼ aLb
where W= weight of ﬁsh in grams, and a & b are constants
estimated by the least square method. Age composition was
estimated using the length frequency distribution according
to Bhattacharya (1943).Biodiversity is currently a key indica-
tor of an ecosystem’s health. The species’ diversity was inves-
tigated by the shannon diversity index (H0) (Shannon and
Weaver, 1963):
H0 ¼ RS1 ðn1=NÞ ln ðn1=NÞ
where n is the total number of certain species, N is the total
number of all species and S is the number of different species.
Table 2 Seasonal percentage by weight for the most common species from the beach seine catch.
Species Spring Summer Autumn Winter Mean
Wt.% Wt.% Wt.% Wt.% Wt.%
H. punctatus 34.56 7.56 11.03 11.72
S. pilchardus 8.27 2.11
S. aurita 7.12 14.24 7.16 13.24 7.36
S. maderensis 7.63 1.00 5.23
B. boops 1.29 6.93 18.73 4.52 7.86
D. sargus 2.47
L. mormyrus 4.14 18.44 .5.84
M. cephalus 10.41 2.08 6.6 4.86
S. tritor 1.53 4.38 2.14
S. japonicus 3.48 1.04 2.65 1.13
T. ovatus 1.97
Alepes djedaba 3.79 2.31 2.09 3.19
S. dumerili 4.00 1
D. labrax 2.00
S. sphyraena 2.22
M. surmuletus 1.0
S. rivulatus 10.67 2.47
S. aegyptiaca 1.2 4.01 1.2
P. saltatrix
P. mediterraneus 1.44
E. encrasicolus 12.45 61.04 26.44 16.96 30.00
H. picarti 2.02
A. boyeri 2.69 2.69 6.78 3.98 2.69
G. niger 15.13 3.94
B. belone 2.01
L. sceleratus 1.13
T. puta 1.4 5.61 1.4
Lesser than 1% of weight * ** *** ****
* D. sargus, D. vulgaris, O. melanura, L. aurata,
A. djedaba, S. sphyraena, T. lyra, H. picarti,
G. niger, P. elegans, L. vernalis, D. cervinus
** H. punctatus, D. vulgaris, S. auratus, M. cephalus,
*** T. ovatus, S. rivulatus, P. saltatrix, G. niger
S. rivulatus, H. picarti, C. ﬁlamentosus
G. niger, P. elegans, L. surinamensis, Jelly ﬁshes
**** T. ovatus, S. auratus, D. annularis, P. pagrus,
S. aegyptiaca, S. pilchardus, M. surmuletus, P. mediterraneus, P. saltatrix, U. cirrosa,
C. ﬁlamentosus, A. taeniatus, P. segnis, M. stebbingi,
L. vernalis, P. elegans, J. ﬁshes
82 E.H.Kh. Akel, A.E. PhilipsShannon diversity index (H0) is commonly used to characterize
species’ diversity in a community. It accounts for the abun-
dance of the species present. H0 does increase with increasing
numbers of species. Catch estimates were based on the assump-
tion that there were two boats, operating twice a day, equipped
with 20 men for each one, in the area of investigation during
2009.
Results
I – Species’ composition
Table 1 shows the total species’ composition of the obtained
ﬁsh during the whole period of investigation. According to this
table, it appears that 31 families including 46 species were
recorded: 16 economic families with 31 species whereas 15
non-economic families with 15 non-economic species.
It should be mentioned here that Lobotes surinamensis
(Bloch, 1790) was recorded for the ﬁrst time, by the research-ers, in the Egyptian Mediterranean waters during the present
investigation and the same for Lagocephalus sceleratus
(Gmelin, 1788) was recorded for the ﬁrst time in the Eastern
Harbor during 2009.
II – Catch composition
From Table 2 and Fig. 2, the beach-seine catch could be clas-
siﬁed into two main categories: economic species and non-eco-
nomic species constituting 60.24% and 39.76%, respectively.
In total, it is clear that the ﬁsh families of economic impor-
tance were represented by the Family Clupeidae (26.42%) fol-
lowed by Sparidae (15%); Mugilidae (4.87%); Carangidae
(3.73%); Scombridae (3.27%); Siganidae (2.92%) and Soleidae
(1.2%). Six families were represented by less than 1%, these
were Sphyraenidae, Moronidae, Haemulidae, Mullidae, Pom-
atomidae and Triglidae. For the non-economic families, it
was found that Family Engraulidae acquired 30% of the total
catch followed by Gobiidae (4%); Atherinidae (2.7%) and
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Figure 3 Seasonal catch composition by the beach seine, Eastern
Harbor, 2009.
Table 3 Total number, % of weight, av.weight, length range
and average length of the most common species of the beach
seine catch from Eastern Harbor, Alexandria, 2009.
Species No.
(No. %)
%Wt. Av. Wt.
(g)
Length
range
Average
length
Economic species
H. punctatus 16479 (16.13) 11.72 4.3 5–11 7.4
S. pilchardus 1682 (1.65) 2.11 7.5 9–10 9.7
S. aurita 2887 (2.83) 7.36 15.3 6–16 11.5
S. maderensis 5798 (5.68) 5.23 5.4 6–16 8.2
B. boops 3377 (3.31) 7.86 14.0 10–14 11.0
L. mormyrus 2165 (2.12) .5.84 16.2 5–15 9.9
M. cephalus 86 (0.08) 4.86 340 15–40 34
A. djedaba 1054 (1.03) 3.19 18 8–14 11.3
S. aegyptiaca 117 (0.12) 1.2 61.5 8–14 10.8
S. rivulatus 882(0.86) 2.47 27 8–14 11.2
S. japonicus 504 (0.5) 1.13 20.6 9–16 11.5
S. tritor 42 (0.04) 2.14 306 22–30 25.1
S. dumerili 12 (0.01) 1 500 25–30 27
Non-economic
A. boyeri 4377 (4.28) 2.69 3.7 6–9 7.4
E. encrasicolus 55,358 (54.19) 30.00 3.3 4–11 7.9
T. puta 668 (0.65) 1.4 12.6 10–12 11
G. niger 3417 (3.35) 3.94 6.9 6–9 8.4
Lesser than 1% of weight:
D. cervinus, Umbrina cirrosa, D. sargus, T. ovatus, D. annularis
D. vulgaris, S. auratus, O. melanura, D. labrax,
P. pagrus, L. aurata, P. mediterraneus, M. surmuletus
S. sphyraena, T. lyra, H. picarti, P. saltatrix
A. taeniatus, B. belone, L. sceleratus, C. ﬁlamentosus, L.
surinamensis, M. stebbingi, P. segnis,
P. elegans, L. vernalis, J. ﬁshes.
Table 4 Constants of length–weight relationships for some
dominant species caught by the beach seine from the Eastern
Harbor, 2009.
Species a b R2
H. punctatus 0.0131 2.7683 0.9873
S. aurita 0.0354 2.3265 0.9883
B. boops 0.02 2.7111 0.9891
L. mormyrus 0.0183 2.8184 0.9918
S. rivulatus 0.0225 2.7251 0.9800
M. surmuletus 0.0042 3.3967 0.9245
T. ovatus 0.0194 2.6377 0.9941
S. tritor 0.0217 2.6239 0.9617
A. boyeri 0.2528 1.33252 0.7554
E. encrasicolus 0.0131 2.5807 0.9652
G. niger 0.0377 2.4416 0.9775
H. picarti 0.0038 2.7635 0.9621
L. sceleratus 0.0209 2.7902 0.9835
Fisheries and biodiversity of the beach seine catch 83Teraponidae (1.4%). Six families were represented by less than
1% (Hemiramphidae, Callionymidae, Lobotidae, Apogonidae,
Belonidae and Tetraodontidae).
The most dominant economically important species were
recorded as follows: Herklotsichthys punctatus (11.72%);
Boops boops (7.86%); Sardinella aurita (7.36%); Lithognathus
mormyrus (5.84%); Sardinella maderensis (5.23%);Mugil ceph-
alus (4.86%); Alepes djedaba (3.19%); Siganus rivulatus
(2.47%); Scomberomorus tritor (2.14%); Sardina pilchardus
(2.11%); Solea aegyptiaca (1.2%); Scomber japonicus (1.13%)
and Seriola dumerili (1%).
The non-economic species were the following: Engraulis
encrasicolus (30%); Gobius niger (3.94%); Atherina boyeri
(2.69%) and Terapon puta (1.4%).Seasonally
In spring: it is evident that Clupeidae attained the highest per-
centage (57.6%) followed by Engraulidae (12.45%); Siganidae
(10.67%); Mugilidae (10.43%); Scombridae (3.48%); Sparidae
(2.01%); Moronidae (2%). Seven families attained less than
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Figure 4a Length–weight relationships of some ﬁsh species caught by the beach seine, Eastern Harbor, 2009.
Mullus surmuletus
y = 0.0042x3.3967
R2 = 0.9245
0
5
10
15
20
25
4 5 6 7 8 9 10 11 12 13
L ( cm)
W
 (g
)
Scomberomorus tritor
y = 0.0217x2.6239
R2 = 0.9617
0
10
20
30
40
6 7 8 9 10 11 12 13 14 15 16 17
 L (cm)
W
 (g
)
 Gobius niger 
y = 0.0377x2.4416
R2 = 0.9775
0
5
10
15
5 6 7 8 9 10 11 12
L ( cm)
W
 (g
)
Engraulis encrasicolus
y = 0.0131x2.5807
R2 = 0.9652
0
2
4
6
8
2 7 12
L (cm)
W
 (g
)
 Atherina boyeri  
y = 0.2528x1.3252
R2 = 0.7554
0
2
4
6
5 6 7 8 9 10
L ( cm)
W
  (
 g
)
Lagocephalus sceleratus 
y = 0.0209x2.7902
R2 = 0.9835
0
20
40
60
10 12 14 16
L (cm)
W
 (g
)
Figure 4b Length–weight relationships of some ﬁsh species caught by the beach seine, Eastern Harbor, 2009.
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Table 5a Length frequency distribution (Bhattacharya
method), for dominant species caught by the beach seine,
Eastern Harbor, 2009.
Age group Computed mean S.D. Number of species
H. punctatus
I 6.62 0.7 352
II 8.75 0.57 16
S. aurita
I 8.06 1.12 30
II 11.29 1.49 78
III 14.27 0.65 33
L. mormyrus
I 6.35 1.67 82.05
II 9.53 0.82 46.48
III 12.11 0.64 26.26
IV 15.51 2.16 11.18
B. boops
I 9.69 1.17 40
II 11.74 0.82 81
T. ovatus
I 7.5 1.57 13
II 9.69 1.41 4
S. japonicus
I 11.14 0.92 33
Table 5b Length frequency distribution (Bhattacharya
method), for dominant species caught from the beach seine,
Eastern Harbor, 2009.
Age group Computed mean S.D. Number of species
S. rivulatus
I 7.5 0.89 20
M. surmuletus
I 6 0.85 4
II 9.03 0.58 6
E. encrasicolus
I 4.24 0.41 122
II 7.65 0.83 1000
III 9.5 1.2 16
H. picarti
I 12.33 1.09 64
G. niger
I 8.42 1.09 185
A. boyeri
I 8.05 0.84 118
Fisheries and biodiversity of the beach seine catch 851% of the weight of the total catch in spring (Carangidae;
Sphyraenidae; Triglidae; Hemiramphidae; Gobiidae; Portuni-
dae and Penaeidae).
In summer: the Engraulidae acquired the highest value of
the total catch (64.31%) followed by Clupeidae (15%); Spari-
dae (8.12%); Carangidae (7.89%); Scombridae (2.57%) and
Mullidae (1%), respectively. Four species were represented
by less than 1% of the weight of the total catch (Mugilidae;
Moronidae; Siganidae and Gobiidae), respectively.
In autumn: Family Engraulidae was represented by 26.44%
followed by Sparidae (22.87%); Clupeidae (14.72%); Carang-
idae (8.28%); Atherinidae (6.65%); Teraponidae (5.6%);
Scombridae (4.38%); Soleidae (4.01%) Mugilidae (2.08%);
Belonidae (2.01%); and Tetraodontidae (1.13%). Six families
amounted to less than 1% of the weight of the total catch
(Siganidae; Hemiramphidae; Gobiidae; Lobotidae; Penaeidae
and Portunidae).
In winter: it was found that Sparidae attained the highest
percentage of the catch (26.67%), followed by Clupeidae
(18.42%); Engraulidae (16.96%); Gobiidae (15.13%); Mugili-
dae (6.6%); Atherinidae (3.98%); Scombridae (2.65%);
Sphyraenidae (2.22%); Carangidae (2.17%); Hemiramphidae
(2.02%) and Haemulidae (1.44%). Eight species acquired less
than 1% of the weight of the total catch (Soleidae; Mullidae;
Pomatomidae; Callionymidae; Apogonidae; Penaeidae and
Portunidae).
In conclusion, summer showed the highest percentage of
the catch (31.4%) followed by autumn (28%); winter
(20.3%) and spring (20%) (Fig. 3).
III – Size composition and weight
Table 3, shows the size composition, total number, percentage
of weight, average weight, length range and average length ofthe most dominant species caught by the beach seine during
2009. It is evident that the majority of species were of small
sizes. E. encrasicolus acquired the ﬁrst place in the weight
percentage of the whole catch followed by H. punctatus; B.
boops; S. aurita; L. mormyrus; S. maderensis; and M. cephalus.
27 species weighed less than 1% of the total catch.
IV – The length–weight relationships
Table 4 and Figs. 4a and b show the length–weight relation-
ships for some dominant ﬁsh species caught by the beach seine
during 2009.
V – Age composition
Tables 5a and b and Figs. 5a–c, show the age composition and
length in each year of life and standard deviation for the dom-
inant species caught by beach seine during 2009. The results
showed that only L. mormyrus reached age group IV while
both S. aurita and E. encrasicolus had age group III. The rest
of the dominant species ranged between age group I and II.
This ﬁnding leads to the fact that this ﬁshing method has a
bad effect in the nursery ground and must be managed.
VI – Species biodiversity
Table 6, generally, revealed that the species abundance was
observed in sequence as follows: E. encrasicolus (low valued
species) followed by H. punctatus (immigrant species); S.
maderensis; A. boyeri; G. niger; B. boops; L. mormyrus; S.
pilchardus; A. djedaba (immigrant species); H. picarti; S. rivul-
atus (immigrant species); T. puta (immigrant species); S. japo-
nicus and P. elegans.
The diversity index (H0) showed a relatively higher value in
winter (2.202) then lower values in spring and autumn (1.35–
1.49), while the lowest value was observed in summer (0.59).
From Table 6, the occurrence of the beach seine species
from the Eastern Harbor was found to be as follows: in the
Figure 5a Length frequency distribution for dominant species (for four seasons), (Bhattacharya method), Eastern Harbor, 2009.
86 E.H.Kh. Akel, A.E. Philipswhole year H. punctatus; S. aurita; B. boops; M. cephalus; A.
djedaba; E. encrasicolus; and G. niger, while Diplodus sargus;
S. tritor; T. ovatus; S. rivulatus; H. picarti and P. elegans
occurred in three seasons. S. pilchardus; S. maderensis; S. japo-
nicus; S. sphyraena; M. surmuletus; P. saltatrix; S. aegyptiaca;
A. boyeri and Liocarcinus vernalis appeared in two seasons.
The rest of the species occurred in one season.VII – Lessepsian species
Table 1 shows 9 species: H. punctatus; A. djedaba; S. rivulatus;
T. puta; C. ﬁlamentosus; Apogonichthyoides taeniatus; L. scele-
ratus; Metapenaeus stebbingi and Portunus segnis. Kalogirou
et al. (2010) reported that L. sceleratus was ranked among
the 10 most abundant species, totaling 2% of total biomass
Figure 5b Length frequency distribution for dominant species (For four seasons), (Bhattacharya method), Eastern Harbor, 2009.
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tioned a total of 106 alien ﬁsh (nearly 70% of the alien ﬁsh
are known in the Mediterranean) that have been reported from
the EMED, the majority of which originate from the Indo-
Paciﬁc and Red Sea regions. Halim and Rizkalla (2011)
presented a check-list of 42 immigrant erythrean ﬁsh in the
Egyptian Mediterranean waters. Kalogirou (2013) pointed
out the lethal effects of L. sceleratus (presence of tetrodotoxin),
if consumed. Its high abundance among the coastal ﬁsh com-munities of the studied area combined with ecological and
social impacts, clearly classiﬁes L. sceleratus as a danger to
ﬁsheries and a potential threat to biodiversity.
VIII – Catch efﬁciency of beach seine (catch per haul)
As previously mentioned, two boats were operating during the
whole year (2009) twice a day in the Eastern Harbor. The ﬁsh-
ing process was stopped during stormy days. From Table 7, it
Figure 5c Length frequency distribution for dominant species, Eastern Harbor, 2009.
88 E.H.Kh. Akel, A.E. Philipsis evident that the average catch of beach seine in the Eastern
Harbor varied as 56.7 kg/haul (summer); followed by 38.3 kg/
haul (autumn); 35 kg/haul (spring) and 21.75 kg/haul (winter).
From the same table, the catch rate (kg/h) was computed and
found to be 37.8 kg/h (summer); followed by 25.53 kg/h
(autumn); 23.33 kg/h (spring) and 14.5 kg/h (winter).Discussion
The average catch of the beach seine in the Eastern Harbor
(37.94 kg/haul) was found to be higher than that given by
Faltas (1997) and Faltas and Akel (2003) in Abu Qir Bay
(13 and 8 kg/haul), respectively. This may be attributed to
Figure 6 Fishing operation by the beach seine in the Eastern Harbor, Alexandria 2009.
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ern Harbor, the sewers of the main sewage were closed many
years before the present investigation. As a result, the hydro-
logical characteristics improved in the Eastern Harbor.
According to the present work, the beach seine catch from
the Eastern Harbor was dominated by the economic species
(60.24%) while Al-Sayes et al. (1981) reported that this per-
centage was 87.7%. Faltas and Akel (2003), in Abu Qir Bay
mentioned that the economic category was 30%. Akel
(2005), in Abu Qir Bay, reported that the economic part was
70% of the total catch. These differences may be attributed
to change in the environmental conditions for each locality
by time.
It is worth mentioning that in the present work, the to-
tal number of species caught in the Eastern Harbor was 46
species (31 families). Al–Sayes et al. (1981, 1987) in the
Eastern Harbor recorded 36 species in 1981 which increased
to 41 species in 1987. Faltas (1997), in Abu Qir Bay, re-
corded 48 species (30 families) which increased to 63 spe-
cies (36 families) in Abu Qir Bay (Faltas and Akel,2003). Akel (2005), in Abu Qir Bay, recorded the presence
of 61 species (40 families) while in El-Mex Bay, he found
27 species (17 families). Hence, the increase of species’
abundance was observed in both Abu Qir and the Eastern
Harbor while in El-Mex Bay the biodiversity was lower.
This increase may be attributed to changes in the environ-
mental conditions.
In the present work, it was found that E. encrasicolus occu-
pied the ﬁrst place in abundance followed by H. punctatus
(immigrant sardine species) while Al–Sayes et al. (1987) found
that S. aurita, in the Eastern Harbor, came ﬁrst in abundance
followed by E. encrasicolus.
The catch composition difference, in the present work com-
pared to previous work, leads to a clear evidence of a destruc-
tive impact of small meshed cod-end ﬁshing nets operating in
the Eastern Harbor. Faltas and Akel (2003), in Abu Qir
Bay, found that the catch was dominated by E. encrasicolus
followed by S. rivulatus. Akel (2005), in Abu Qir Bay, men-
tioned that sardine spp. occupied the ﬁrst place in the catch
followed by S. rivulatus and S. luridus.
Table 7 Comparison of seasonal average catch (kg/haul) and catch rate (kg/hour) of beach seine catch in the Eastern Harbor and
Abu Qir Bay.
Season Av. catch
(kg/haul)
Present work
Catch rate
(kg/h)
Present work
Av. catch
(kg/haul)
(1981)
Eastern Harbor
Av. catch
(kg/haul)
(2003)
Abu Qir Bay
Spring 35 23.3 14.32 4.871
Summer 56.7 25.53 138.68 7.206
Autumn 38.3 23.33 228.12 12.864
Winter 21.75 14.5 – 6.646
Average values 37.94 25.29 7.897
Table 6 Seasonal abundance of species of the catch in the Eastern Harbor, Alexandria, 2009.
Species Number
Spring Summer Autumn Winter Occurrence
H. punctatus* 12672 185 1513 2009 4
S. pilchardus 1635 47 2
S. aurita 435 1643 597 212 4
S. maderensis 492 5306 2
B. boops 92 1245 1456 584 4
D. sargus 74 33 2 3
D. vulgaris 20 1
L. mormyrus 123 723 1319 3
S. auratus 2 1
O. melanura 87 1
D. annularis 13 1
P. pagrus 45 1
M. cephalus 48 2 9 27 4
L. aurata 4 1
S. tritor 12 21 9 2
S. japonicus 451 53 3
A. djedaba* 45 615 301 93 4
T. ovatus 22 447 36 3
S. dumerili 12 1
D. labrax 12 1
S. sphyraena 20 229 2
M. surmuletus 230 17 2
S. rivulatus* 594 81 207 3
P. saltatrix 1 17 21
P. mediterraneus 245 1
T. lyra 22 2
S. aegyptiaca 70 47 4
E. encrasicolus 5847 31110 14689 3712 3
H. picarti 17 115 782 2
A. boyeri 2662 1715 4
G. niger 99 56 24 3238 1
A. taeniatus* 12 1
B. belone 86 1
T. puta* 668 1
T. cavillone 3 1
C. ﬁlamentosus* 47 1
L. sceleratus* 71 1
L. surinamensis 1 1
D. cervinus 1 1
U. cirrosa 1 1
S. acus 1 1
P. segnis* 6 1
M. stebbingi* 2 1
P. elegans 33 130 306 3
L. vernalis 57 8 2
J. ﬁsh 1
Diversity index (H0) 1.35 0.59 1.49 2.20
*Lessepsian species 3 4 5 6
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Fisheries and biodiversity of the beach seine catch 91The number of immigrant species from the Red Sea to the
Egyptian Mediterranean waters increased in number in the
Eastern Harbor. This may be ascribed to the prevailing favor-
able conditions for immigrant species to inhabit the shallow
Egyptian coastal waters. Faltas and Akel (2003) recorded 16
species of Red Sea origin in Abu Qir Bay. Akel (2005), in
Abu Qir Bay, recorded 14 immigrant species. Halim and
Rizkalla (2011) mentioned that with the exception of
L. sceleratus the erythrean immigrants are economically
important for Egyptian ﬁsheries. Kalogirou et al. (2012) stated
that the success of establishment will depend on appropriate
food resources in the recipient community as well as competi-
tive abilities and a level of competition in the food web within
habitats.
Comparing the catch efﬁciency of the beach seine, in the
present work, with that given by Al-Sayes et al. (1981) with
the exception of the spring season, the average catch per haul
during summer and autumn was much lower than those
recorded by the previous work. Faltas and Akel (2003), in
Abu Qir Bay, reported this value as 7.897 kg/haul (Table 7).
Fishing in sheltering places or nursery grounds with small
meshed nets may cause drastic danger to the ﬁsh populations
in the Egyptian ﬁshing grounds.
In conclusion, ﬁshing with beach seines along the Egyptian
Mediterranean coast causes much damage to ﬁsh stock since
the catch is comprised mainly of small economic ﬁsh. Hence,
it is recommended to increase the mesh size of the cod end.
Acknowledgment
The authors are deeply grateful to Professor Emeritus Samir
Ibrahim Rizkalla and Professor Emeritus Sohair Mustafa
Allam members in the Fishery Biology Lab. NIOF,
Alexandria, for revising this manuscript.
References
Abdulla, R.R., Zagloul, F.A., Hussein, N.A., 1995. A statistical
modeling of phytoplankton eutrophication in the Eastern Harbor,
Alex., Egypt. Bull. Inst. Oceanogr. Fish., ARE 21 (1), 125–146.
Akel, E.H.Kh., 2005. A comparative study on the catch characteristics
of purse seine operating during the day time in Abu-Qir and El-
Mex Bays, Alexandria (Egypt). Egypt. J. Aquat. Res. 31 (2), 357–
372.
Al-Sayes, A.A., Hashem, M.T., Soliman, I.A., 1981. The beach-seine
ﬁshery of the Eastern Harbor, Alexandria. Bull. Inst. Oceanogr.
Fish., ARE 7 (3), 323–342.
Al-Sayes, A.A., Soliman, I.A., Hashem, M.T., 1987. Species compo-
sition of the population at the Eastern Harbor of Alexandria. Bull.
Inst. Oceanogr. Fish., ARE 13 (2), 181–188.
Bhattacharyya, A., 1943. On a measure of divergence between two
statistical populations deﬁned by their probability distributions.
Bull. Calcutta Math. Soc. 35, 99–109.Bloch, M.E., 1790. Naturgeschichte der ausla¨ndischen Fische. J.
Morino Comp., Berlin. vol. 4, 128.
El-Geziry, T.M., Abd Ellah, R.G., Maiyza, I.A., 2007. Bathymetric
chart of Alexandria Eastern Harbour. Egypt. J. Aquat. Res. 33 (1),
15–21.
El Komi, M.M., 1991. Incidence and ecology of marine fouling in the
Eastern Harbour of Alexandria. Bull. Inst. Oceanogr. Fish., ARE
17 (1), 1–16.
Faltas, S.N., 1997. Analysis of the beach seine from Abu Qir Bay
(Egypt). Bull. Inst. Oceanogr. Fish., ARE 23, 69–82.
Faltas, S.N., Akel, E.H.Kh., 2003. Investigation of Beach Seine Catch
of Abu Qir Bay (Egypt). Bull. Inst. Oceanogr. Fish. ARE 29, 117–
135.
Halim, Y., Rizkalla, S.I., 2011. Aliens in Egyptian Mediterranean
waters. A check-list of Erythrean ﬁsh with new records. Mediterr.
Marine Sci. 12 (2), 479–490.
Kalogirou, S., 2013. Ecological characteristics of the invasive puffer-
ﬁsh Lagocephalus sceleratus (Gmelin, 1789) in Rhodes, Eastern
Mediterranean Sea. A case study from Rhodes. Mediterr. Marine
Sci. 14 (2), 251–260.
Kalogirou, S., Corsini-foka, M., Sioulas, A., Wennhage, H., Pihl, L.,
2010. Diversity, structure and function of ﬁsh assemblages associ-
ated with Posidonia oceanica beds in an area of the eastern
Mediterranean Sea and the role of non-indigenous 478 Medit. Mar.
Sci., 11/2, 2010, 381-493Ascidiacea in Greek waters. Aquatic
Invasions 5 (2), 181–184.
Kalogirou, S., Wennhage, H., Pihl, L., 2012. Non-indigenous species
in Mediterranean ﬁsh assemblages: contrasting feeding guilds of
Posidonia oceanica meadows and sandy habitats. Estuarine Coastal
Shelf Sci. 96, 209–218.
Le Cren, E.D., 1951. The length–weight relationship and seasonal
cycle in gonad weight and condition in the perch (Perca ﬂaviatilis).
J. Anim. Ecol. 20, 201–219.
Maiyza, I.A., Said, M.A., 1988. The time variation of temperature,
salinity and oxygen content in the Eastern Harbor of Alexandria.
Bull. Inst. Oceanogr. Fish., ARE 14 (1), 67–74.
Said, M.A., Maiyza, I.A., 1987. Effect of the domestic sewage
discharge on the hydrographic regime of the Eastern Harbour of
Alexandria. Bull. Inst. Oceanogr. Fish., ARE 13, 1–20.
Shannon, C.E., Weaver, 1963. The Mathematical Theory of Commu-
nication. Univ. of Illinois Press Urbana, USA.
Shriadah, M.A., Emara, H.I., 1991. The distribution of chro-
mium, copper, cadmium and lead in areas of multi–polluting
factors of Alexandria. Bull. Inst. Oceanogr. Fish., ARE 16
(3), 39–50.
Whitehead, P.J.P., Bauchot, M.L., Hureau, J.C., Nelson, Tortonese,
E., 1986. Fishes of the North-Eastern Atlantic and Mediterranean.
UNESCO 1 (2&3), 1473.
Zaghloul, F.A., 1988. Some physico chemical indices of eutrophication
in the Eastern Harbor of Alexandria. Bull. Natl. Oceanogr. Fish.,
ARE 14 (2), 39–53.
Zenetos, A., Gofas, S., Verlaque, M., Cinar, M.E., Bianchi, C.N.,
et al, 2010. Alien species in the Mediterranean Sea by 2010. A
contribution to the application of European Union’s Marine
Strategy Framework Directive. Part I. Spatial Distribution. Med-
iterr. Marine Sci. 11 (2), 381–493.
